CALIFORNIA DIVISION OF MINES AND GEOLOGY
FAULT EVALUATION REPORT FER-102

December 15, 1980

1. Name df fault.

Hayward fault (Oakland segment).

2. Lowcation of fault.

alameda County, Oakland West and Oakland East 7.5-minute gquadrangles
{see Pigure 1).

3. Reazon for evaluation.

Part of a ten-vear program to evaluate and revise Alquist-Priolo Spec-
ial Studies Zones maps (see Hért, 1980). The existing maps are included in
this report as Figures 2A and 2E.

4. TList of references.*

Blanchard, F.B., and Laverty, G.L., 1966a, Cracks in the Claremont water "
tunnel, in Tectonic creep in the Hayward fault zone: U.S. Geological Sur-—
vey, Circular 525, p. 6.

-y

, 1966bh, Displacements in the Claremont water tumnel at the inter-

section of the Hayward fault: Bulletin of the Seismological Society of

America, v. 56, p. 291-293.

Bolt, B.A., and Marion, W.C., 1966, Instrumental measurement of slippage on
the Hayward fault: Bulletin of the Seismological Society of Ameriea, v. 56,
p. 305-3l6.

Brown, I., 1970, Surveys related to the Bart-Berkeley Hills tunnels: Unpub- o
lished report to the Bay Area Rapid Transit District.

, and Brekke, T.L., 1980, Some aspects of the behavior of tunnels

that cross active faults: Third Australia-New Zealand Conference on Geo-

mechanics, Wellington, May 12-16, Preprint of Papers.

Buwalda, J.P., 1929, Nature of the late movements on the Hayward rift, cen-
tral California: Bulletin of the Seismological Society of America, v. 19,
p. 187-199.

*Reforences cited include supplements and amendments to the cited reports,
and review comments by the local jurisdication's geologist. Also included
are Algquist-Priole file numbers (e.g., AP#2492) and informal consulting report
file numbers (e.qg., C#44l) assigned by CDMG.
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5. Summary of available data.

The Hayward fault is a right-lateral, ztrike-zlip fault which extends
from Point Pinole Regional sShoreline southward to Milpitas and beyond. Fart
of the San Andreas fault system, the connection of the Hayward with the Cal-
averas fault, and eventually, the San Andreas fault, has puzzled many geo-
logists for the last two decades or more. Just how strain is transferred
from one fault to another is open to debate, but parts of each of these
three faults are creeping (Wason, 1971; Schulz and Burford, 1979).

Evidence of historical fault slip, other than creep, is rather sketchy.
Lawson (1908, p. 434) reported that surface rupture occurred on the Hayward
fault in 1868. He states that the line of surface rupture extended from near
Warm Springs on the south, te the vicinity of Mills Cellege in Oakland"...
but the evidence of its existence to the northward of San Leandro is not
very satisfactory.” Displacement of eight to ten inches was generally repvorted,
with a maximum reported displacement of three feet in Iayward. IHowever, be-
cause Lawson'sz inwestigation was undertaken almost 40 years after the 1868
event, and because the data available to him were scanty, he was unable to
determine the sense of displacement that cccurred. Lawson does, however,
describe afterslip in the Hayward area during the two weeks following the
major shock (Lawson, 1908, p. 442).

Louderback (1947, p. 43) discovered an artiele in the Oakland Daily News
{November 10, 1868) which stated in part, "There were large fissures in the
earth [in 186#£]... " and that ;..,the [1868] phenomena appear to have been
a repetition of those observed in 1836, and noted by persons residing in the

valley." The 1836 event was reportedly felt from San Pable to Misgion San
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Jose. Louderback conﬁluded, therefore, that faulting probably accompanied -
the 1836 event. Jennings (1975, and p.c,.) relied on Louderback's conclu-
aion and depicted the Hayward as historically active from Point Pinole south-
ward to Warm Springs in 1836,

Fussell (1926) concluded that the Hayward fault waz= a right-lateral
strike-s5lip fault based on offset streams, sag ponds, and other fault-pro-
duced topographic features. He comcluded {p. 511) that "...in the main,
the displacement has been =low and by small steps...", based on the differ-
lences in amount eof displacement apparent at different sites along the fault,
but that larger 1868-like events have also occurred.

Buwalda (1929 briefly described the geologic evidence (principally the
age and relative elevations of formations along the fault) for vertical dia-
placement along the Hayward. However, he concluded ({p. 195-126) that the
most recent displacements have been almost entirely strike-slip. As evi-
dence against major, recent, vertical offazet, he cites the existence of an
alluvial deposit which was at an elevation equal to thaf of Hamilton Gulch
where it crosses the fault. This nowwobliterated shutter ridge was located
on the site of the U.C. Berkeley's Memorial Stadium.

Radbruch (135?) only briefly discusses the Hayward fault, prinéipally
discussing seismic data. Instead of showing a simple fault trace, she shdws
the fault as a zone 700 feet wide.

In 1966, several articles reporting fault creep along the Hayward weXe
published. Radbruch and Lennert (1966a; 1966h) discussed damage to & culvert
constructed in 1923 beneath Memorial Stadium. They reported that damage to
the culvert was detected in 1948 and was repaired at that time. Further dam-

age was detected in 1965, On both occasions, the damage cbhserved was consis-

10
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tent with what would occur from fault creep. They (1966a) calculated a slip
rate of 0.11 inches (0.28 cm} per year‘at this site. Bolt and Marion (1966)
described their efforts to detect fault creep on the U.C. campus using creep-—
méters. HGWever, their monitoring data covered the limited period of Optober
1965 to January 1966——not really long enough tﬁ do more than determine that
fault creep was probably occurring during that period. Blanchard and Laverty
(1966) reported that the Claremont water tunnel {in the Oakland East guad-
rangle) has been offset 17 cm since 1929. Thilz, they documented fault slip
averaging 0.46 cm per year, cccurring over a lOD-foot wide zone.

Nason, in his 1971 thesis on fault creep, reported that the U.5. Geolog-
ical Survey had monitored fault creep at Memorial Stadium between 1966 and
1969. He reported a rate of Q.S cm per year, suggesting either the rate
of slip had increased or that the tunnel offset was actually greater than
noted by Radbruch and Lennert. He also reported that surveys near Bind Street
and Golf Links Road (in the southern part of the Oakland East gquadrangle) de-
tected "changes indicating fault slippage,” but presented no numerical data.
The rates reported by Nascn based on offset curbs and =zurvey lines often
slightly exceed 0.5 om per year both north and south of the Oakland East and
West quadranglez. For example, in the Parchester Village area of Richmond
{north of the study area), he documents 11 cm of total displacement over a
20-year period (0.55 cm per year). He alac reports similar rates of slip in
Hayward to the south.

Case (1963) described several topcgraphic features indicative of recent
right—latéral slip along the Hayward fault. He concluded that, based on the
straightness of the mapped traces, the fault plane must be steep-to-vertical
in the Berkeley Hills area. However, he states, "Nowhere within the mapped

area {(of his thesiz) has the fault plane been ohserved.”

11
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Radbruch (1967) made the first real attempt at a comprehensive study
of the Hayward fault. The =cale {1:62,500}) of her 1967 map (which was large-
ly a coﬂpilation of the work of othera} lacked much of the detail of herl(lgea)
l:24,00b—scale map.. The latter map is annctatéd with limited descriptions
of fault-related features {fault creep locations, =zag ponds, ete.), A similar
approach was used for Radbruch-Hall (1974, see Figure 3) which has some addi-
tions and delétions from earlier versions. In the Oakland East guadrangle,
Radﬁruch {1967) reports fourth-hand that the 1868 fault rupture crossed the
westerly end of the California School for the Blind. she placges this zone
of rupture west of the documented creeping trace. She also (1%74) reports
that the City of Oakland survey records indicate 4.4 cm of right 2lip occurred
in the vicinity of Joaguin Miller Reoad and Interstate 580 between 1956 and
1964-65.

Radbruch (1969) infers several traces of the Hayward féult as cutting
alluvium (her short dash symbol)., In detatl, these faults differ in location
in several places from those shown on her 1974 map and occasionally they are
shown interconnecting in different ways. (It appears that the base map of the
Oakland East guadrangle used for her 1974 map had one component out of regis-
tration by about 125 fegt. Comparisons were made beitween her 1974 map and
ﬁwo separate U.S5.G.5. &uadrangles of different vintage with similar results.
When the maps are adjusted so that the cultural featurez ave aligned, the
topography does not match. Wheﬂ-comparéd with her 1969 map, it appears the
faults are plotted =0 that some zegments align when the topography is matched,
and other segments align when the cultural features match. Thus, her faults
can only be shown on the Oakland Bast S5Z map as approximately located at

bes=st.)

12
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Additionally, the explanation of fault symbols used varies significant-
ly even though almost the same symbols were used to depict fault traces shown
on her 1969 and 1974 maps. The 1969 legend states faulté are:

"Long-dashed where approximately located; short-dashed where

inferred; dotted where concealed; queried where probable; double

queried where hypothetiecal..."

Thiz would seém to indicate that the gueried traces are more likely to
exist than the short-line trace. However, her 1974 legend implies the
raverse:

"So0lid line, obvious photogeclogic or field evidence of recent

movement shown hy scarp 1ine$, trenches, =sag ponds, cffset streams,

or gouge zones; short dashed line, less cbhvious evidence of recent

movement, but very probably a fault break; queried where uncertain."
Her long-dash symbol is reserved for faults depicted by other authors, and
doés not indicate relative certainty. The data she presents on specifig
fault traces will be discussed below. |

Herd (1978, =ee Figure 3) depicted fault-produced topographic features
he okserved on cld aerial photographs (U.3,D.A., 19?9). However, some of
the features he depicts gould have bheen produced partly or wholly by erosion
if these features were near or on trend with harder data. In the Qakiand
East quadrangle, he shows fewer faults than does Raabruch-Hall in any of
her versions (1968, 1962, and 1974), depicting instead a relatively narrow
fault zone. Herd's data will be further discpssced below.

Several consulting reports have been completed covering properties in
the S55F. The locations of these properties are shown on Figure 3, and the

results are briefly summarized in Table 1. The techniques used by different

consultants vary; thus the guality of the data are highly wvariable., Many

17
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of the reports consisted sclely of a literature review and site recomnaissance.

These data, then, are those available along the Hayward fault. Below
are discussed those data which apply to individual fault =trands identified
by letterz A through K on Figure 3.

Fault segment A is the creeping segment identified by Radbruch and Lennert
(1966a; 1966h), Brown (1970), Brown and Brekke (1280), Bolt and Marion (l1966),
and Woodward-ILundgren (1974, AP#13). Radbruch-Hall (1974), Herd (1978), and
Buwalda (1929} all cite the existance of fault-produced topography along this
trace. Radbruch (1969} depicts this strand as cutting Quaternary deposits.
Segment A has not been trenched by any consultant. However, Lennert and Cur-
tis (1980a; 1980L) were able to detect this fault, using seismic refraction,
which they describe as a 100-foot wide shatter zZone and a narrow eight-foot
wide gouge =zone.

Fault segment B is the site of the 1868 rupture as determined by Radbruch
(1967), described in more detail above. Radbruch (196%9) also shows this trace
as qutting Quaternary deposits. Herd (1978) only detected several scarps
along this trend, and differs from Radbruch-Hall (13'74) as to the location cof
the fault strand at its northern end. In the Qakland West guadrangle, Rad-
bruch (1957} shows the western 1limit of the Hayward zone to he somewhat east
of segment B, and slightly west of the Louderback trace [which was determined

+

to not be Holocene in FER-101 (Smith, 1980)1. Lennert and Curtis (1980a; 1980b}
. . dqﬂ -hug .

examined excavatxonﬁkfoFAs ructures along this fault trend and detected no

faults. They believe the absence of such faults in older alluvium exposed in

the excavations, along with the absence of fault-produc% topography across the

U.C. Campusz and the gchool for the Deaf and Blind sitq,demonstrates the abszence
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of the pnstulaﬁed‘recéntly actifa fault trace (segment B).

Fault segment C is depicted by Herd (1978) based on aligned scarps,
truncated spurs, and a linear drainage. Radbruch (1962) alsc depictz a fault
" along this trend, but shows it as not cutting Quaternary alluvium, Woodward-
Clyde Consultants (W.C.C.) (1976b, AP#206; 1977, Ar#720) did not detect any
active faults at a site where Herd depicts the fault as buried. W,C.C. did
recort evidence of fault creep juat southwest of their site along the main
zone of faults. Hillebrandt and Asscciates (1978, AP#808) and W.C.C. (l976a,
AP#370) reported similar evidence further south along this zone ({(aees Figure 2).

rRadbruch~Hall (1974) recognized one right-laterally deflected drainage
and a trough along segment D. Herd {1978) also recognized a series of zcarps
along the southern part of segment D (which he shows asz buried). 0f the con-
sulting reports completed along this trace, Engeo (1977a, AP#538) found a
highly complex zone of active faults about 80 feet wide. They documented two
traces which reportedly eut scil horizens, and suspect that a third such trace
exigts. Just to the morth, Hallenbeck-McKay and Associates (1978b, AP#9011)
found what they believed was a strand of the Hayward, however, the =ite had
been graded prior to their inveatigation and the young, diagnostic materials
removed, Further north still, Hillebrandt and Aﬁsociates {1972, AP#973) de-
tected and summarily dismissed an anomaly between two bore holes which were
located about 20 feet Irom where they felt the active trace should be.

Herd (1978) depicta segment E based on aligned scarps. It appears that
such & trace could conceivably Exiét as a bhranch of segment D, however, no

other workers have identified these as fanlt-produced.
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Segment F has been depicted by Herd (197B) and Radbruch-Hall ({1974)
based on aligned scarps and a linear trough. Engeo (1977a, RP#538) trenched
this trace and detected a single fault which offset the s0il, along with a
second which did not affect the soil horizons. They also reported some evi-
dence of fault creep.

Segment ¢ has been shown by Radbruch-Hall (1974) and ﬁadhruuh {1969)
in slightly differing fashions (see Figure 3). The 1974 version cites the
existence of a scarp, and the 1969 version reports that Quaternary deposits
are faulted. Herd (1978) did not detect any evidence of this traceh And

an

various consultants have performed invéstigations along this tracgﬂhave failed
to produce any evidence to support the existence of such an active trace. How-
ever, it shoﬁld‘also be atated that these consultants have not trenched for
the fault, and generally (verbally) point te the fault possibly existing un-
der Wisconsin Street, or, at least, off the site then bheing investigated.

Segment H is also shown by Radbruch-Hall (1974; and 1969) with slight dif-
ferences in lecation. One saddle is cited in the 1974 version, and Quaternary
deposits are reportedly offset (Radbruch, 1%69). Engeo (1979, AP#1004) de-
tectgd a gouge zone which they treated as an active fault since the young
ﬁaterials had been disrupted by grading. Woodward-Clyde-Sherard and Associ-
ates (l966) state that the fault cuts alluvium, but thelr map does not identify
the #ite where the observation was made. According to Levish (p.c.}, the loca-
tion of the displaced alluvium was south of the site investigated. Herd (1978)
was unable to detect any regcent fault featurea along this trend.

Segment I has heen depicted as partly covered by landslide depozita by

Herd (1978). Also reported along this trend are scarps, a notch (Herd), and

a deflected drainage {Radbruch-Hall, 1974). Segments J and K shown by Radbruch-

20



FER 102

Hall (1274 and 1969), were not detected by Herd (1978).

Peter Kaldveer and Aasaciates (1975; map reference AP#157) identified
at least three criss—creasing faults by projecting data from the logs of the
BART tunnel, as well as by using seismic, magnetic, and hore hole data. They
recommended a S50~foot setback from all three traces even though they lacked
direct evidence of recent fault movement-‘ However, this site is well esast of
any known active fault, outside the present SS8Z.

For an evaluation of the creep evidence reported, see section 6 of this

report.

6. Results of field investigation and air photo interpretation.

A rcareful check was made of all sites where fault creep has been reported,
with the exception of the underground sites. Evidence for continuing fault
creep was found only north of the Grove Shafter Freeway (State Route 24) along
segment A and is summarized in Table 2, The sites reported by Wocdﬁard-clyde
{(1976b) on Medau Place, and La Salle and Merced Avenues were checked. The bend
of several inches could not be found, however, the curbs were broken and off-
set right-laterally slightly less than one inch. Some minor cracks were noted
in adjacent structures, but no evidence of creep could be detected in the pave-—
ment of parking lots or streets. While the offset curbs cmﬁld have .been pro-—
duced by fault creep, the lack of any fresh-looking or 1arger—magnitude evi=
dence suggests that creep either is not noﬁ occurring at this location or is
ocourring at too low a rate to be detecﬁed.

Damage was also found at Redwood and Jordan Roads (Segment F) as reporied
by Engeo {1977a, AP#538); unfortunately, no other damage was detected in ad-
jacent areas, suggesting that the damage may well be due to non-tectonic foun-

dation problems. At all other sites where creep damage has been reported (Engeon,
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TABLE 2, Degcription of Evidence for Fault Creep in the Oakland West (OW)
and Oakland East (CBE) Quadrangles {Refer to Figure 5)

Ow=-1 Narrow zene of left-stepping, en echelon fractures in pavement
of Stadium Rimway (B+ guality). *

ow-2 At north end of Memorial Stadium near first-aid station and
Stadium business office, an old abandoned stairway shows evi-
dence of cracking and shortening. End of metal railing misses
spot where it used to connect to foundation by a few inches.
Stairway concrete shows evidence of zimilar displacement (right-
lateral) (B quality).

OE-1 Culvert under Memorial Stadium offset (Radbruch & Lennert, 1966a;
19660}
OE-2 Zone of cracking in pavement and sidewalks adjacent to apartment

house on Dwight Way; crack zone on trend with fault, but no left-
stepping pattern detected (C quality).

OE=-3 Sidewalk extension of PDerby Street appears to be right-laterally
offset (C gquality}. ‘

OE-4 - sidewalk right-laterally offset at #9291 Stonewall; left-stepping
en echelon fractures in street pavement in a narrow zone trending
to the southeast; structure appears to be racked.

OE-5 Left-stepping en echelon fractiures in street pavement.

OF-6 Curb cracked and possibly and possibly overthrust (sites OE-4
through 0E-6) (A quality).

* The quality ratings consider the level of certainty, type and magni-
tude (relative to background "noise") of the fault creep data. "A" quality
sites are those where virtually all man-made features show the effects of
fault creep, and two or more types of evidence (e.g., offset curbs and left-
stepping en echelon fractures in pavement) support fault creep. "B" quality
sites are those where one or more of the above factors is absent. For ex-
ample, a site where one curb is offset, some en echelon fractures are cbserved,
but the other curb is not offset would be a "B" quality site. "C" guality
.8ites are those where only one line of evidenhce iz present. For example, a
locality having one offset curb (if the offset is significantly larger than
the background "neisze") would be a "C" quality site,
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TABLE 2, Continued

QOE=-7

QOE-8

0E-9

OE-10

CE-11

CE-12

QE-~13

OE-14

Clarement Water Tunnel site (Blanchard and Laverty, l%966a; 1966b)

BART Tunnel site (Brown, 1970}; minor left-stepping fractures in
pavement of Tunnel Road.

Severely cracked pavement of Highway 24 offramp (C guality).

Broadway Terrace offramp from Highwavy 13, left-stepping en echelon
fractures in pavement (B quality).

At corner of Broadway Terrace and Pinewood Road, curb appears to

be offset right-laterally, other curb appears to be buckled. Free-
way overpass adjacent has curb alongside it which appears to have
been pulled apart (C gquality).

Curbs on both sides of Medau Place appear to he right-laterally off-
get about one inch {C guality).

Curbs on both sides of La Salle Avenue appear to be right-lateral-
ly offset about one inch (C quality).

Curlk on Merced mpprears to he right-laterally offset. Curb at
corner of Antioch Street and Moraga appears to be buckled (com—
presszion). Offsets obszerved at zites 0OE-12 through OE-14 are
aligned (B quality).
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1977a, AP#538; Hillebrandt & Associates, 1978, AP#808; and Woodward-Clyde
Coﬁsultants, 1976a, AP#370} either the evidence was not found or was deter-
mined to have probably resulted from other causes. In the ¢ase of the City
of Oakland survey cited by Radbruch-Hall (1974, shown on Figure 3), the de-
flections in survey lines could have been the .result of strain build-up; neo
clear evidence of creep has yet been found..

Two sets of aerial photographs covefing the entire fault zone ad-
dressed in this report were interpreted. In the Cakland East quadrangle, the
data derived from the U.S.D.A. (1939) air photos were plotted on a 1949 topo-
graphic base primarily bedaﬁSE‘cf the exténsive modification of the léndscape
that occurred during construction of the Warren Freeway. These data were then
carefully traced onto an overlay aﬁd composited with the more ;ecent topographic
base (see Figure 4). Data from more recent photos were plotted directly onto
the newer base.

In the neoxthern half of the study area, along segment A, the Hay-
ward fault trace is well-defined by deflected drainages, scarps, linear troughs
and other geomorphic features associated with recently active right-lateral
faults. In the southern half of the study area, the zone is less well-defined.
Indeed, it appearsz that more than one active trace may exist. There appears
to be a £light bend in the fault in this area, and zeveral low, linear hills
are présent within the fault zone. In general, the fault-produced topographic
features in this area are less well-developed and are more discontinucous sﬁg—
gesting that fault =lip may be distributed, with total displacement along any
one trace being significantly lesa than that measured to the north and south

(as reported by Nason, 1271).
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Several features observed on the air photographs coincided with those
depicted by Herd (1978). However, my interpretations differ significantly
from Herd in two areas. North of the Grove Shafter Freeway, Herd interprets
several scarps in bedrock as resulting from recent fault movement aleong a
westerly branching trace (segment B). However, it appears likely that these
scarps are erpzional in nature, probably an ancient stream channel which ﬁas
been breached in two places. Alsc,lthere are no features wizible in the al-
luvial areas that suggest the existence of a recent fault. In essence, all
of the northeastern-facing escarpments north of the Grove Shafter, and the
southwestern-facing escarpment along Ashby Avenue are probably the remains
of this ancient drainage. Thus, the active Hayward fault appears to be a
very narrow (l00-200 feoot Foin width}, though not necessarily straight,‘zone
between Dlamond Canyon and the U.C. campus. The easterly branch‘dapicted by
Herd in the vicinity of Joaquin Millex High School (segment C) also appears to
bé erosiconal. And, a stream did not appear to be offset just south of the
scarps noted by Herd (segment E), suggesting the large scarps are probably
not a product of movement along any throughgoing fault.

Radbruch (1969} depicts several fault traces in the southern half of
the study area as cutting Quaternary deposits, and she also shows these on
her 1974 map as well., However, neither Herd {1278) nor the author wag able
to detect any features (other than saddles, tonal lineaments, or other fea-
tures which are commonly the manifestation of other than recent faulting) in-
dicative of recent faulting. In general, there are five such "faults", one
generally along Wisconsin Street in Oakland (segment G), one generally aleong
MacArthur Boulevard (segment K}, one élong the MacArthur Freeway (segment D),

and another close to the latter, but shown near Oak Knoll Waval Hospital and
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tﬁréugh ¥nowland State Arboretum (segment H). With respect to the latter,
in spite of the Woodward, Clyde, Sherard (1966) map noting that alluvium is
offset (see Figure 3), a =mall ridge through which they show the fault as
passing, shows neither any offset nor even any "soft" data (tonal lineaments,
topographic lows, etc.). Similarly, the two creek drainages on either side
of the ridge show no evidence of deflection strongly suggesting the fault is
p:EhHolocene. Only the aligned saddles noted by Radbruch-Hall (1974) and
some tonal lineaments in these saddle were visible on the photographs to in-
dicate that a through-going fualt may exist along this trend (but not neces-
éaxily an active fault). No stronger evidence exists to the south (in the
area addressed in FER-103). And finally, no featurez were found along seg-

ment J to support its being active.

7. lSeismicitz.

The Hayward fault has long been documented as seismically active. As
noted earlier, major earthquakes ocdurred‘in 1868 ({Lawaon, and others, 1908)
and 1836 (Louderback, 1947). Real, et al. (1278, see Figure 7) have docu-

mented a zone of seismicity along the Hayward fault.

8. Conclusions.

. That the Hayward fault is seismiecally active has been demonstrated. The
literature also provides sufficiently detailed descriptions to document surface
fault movement during 1868 (Lawson, and others, 1980) and fault creep in some
areas (Nason, 1971; Radbruch-Hall, 1974). However, investigators differ on
just where the active traces of the Hayward fault are located, and just how

many such traces exist. In the atudy area, those workers principally relying
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on aerial photographs {Herd [1978], and this report) ﬂend.to agree with many
of the consulting geologists that the active traces ocour along one or two
fairly narrow trends (=egment A, F, I and possibly the northern part of D).
The zone appears to be narrow and well-defined in the northern half of the
gtudy area, and more complex, but still fairly well-defined in the southern
half. Certainly the creeping trace is active.

As noted earlier, Radbruch-Hall (1974) appears to have relied heavily
on her earlier work and appearz to have bheen rgluctant to omit any of her
possible branches of the Hayward ewen though several lacked good evidencé
of recent activity. Also, zsome of her traces imply that these faults have
a continuity that may not be real. Herd (1978) appears largely to have iden-
tified regent Faults, but in scme cazes, he probably has identified erosional
features as possible active branches of the Hayward (segments B, C, E, and
the southern part of D). Hisg suggestion that the fault creep reported at the
U.C., Memorial Stadium may be due to other causes appears to be erroneous be-
cause the magnitude and sense of the displacement observed i= consistent (over
the long term as well as short term) with that observed along the Hayward
fault north and south of the study area,

Engeo (1977a, AP#538) documents the existence of two active zones of
the Hayward fault near the Golden Gate Academy (segments D and G}. Except
for the faults detected in Engeo's report, no unequivocal evidence of regent
faulting has been reported by consultants in the Alguist-Priolo investigations
filed with the State Geologist. Heither has unequivecal evidence of the ab-
sence of any of Radbruch-Hall's (1274} or Herd's (1978) postulated faults
been submitted. In fact, it appears that many of the consultants, the re-

viewars, and the clients in the area are guite often content to point to a
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published map, check the available air photos, and conclude where the fault
does or dogs not lie.

Therefore, it appears the best avallable information consists of com-
bination of fault creep data, air photo data (Herd, 1878; and this‘report),
and trench data (primarily Engeo, 1977a, AR#538). However, it is recognized

‘that the absence of creep does not demonatraté the absence of an active fault.

9, Recomnendation.

The Special Studies Zones along the Hayward fault in the area studied
should be revised az shown on Figure 5. These traces are compilea from Herd
(1978), Radbruch-Hall {1974}, and Smith (this report). By no means, however,
should all of the faults depicted by Radbruch—-Hall and Herd be zonedl(see
above sectiona for diszeusaion). The fault traces shown on the 552 maps should
be based on topographic features which are clearly the result of recent (Holo-—
gene) faulting. Permissive data should be included only when aligned with
the more definitive evidence.

All fault tracez szhown on the 1974 Special Studies Zones maps of the
Dakland East and Oakland West quadrangles that do not coincide with those
shoﬁn on Figure 5 shéuld be deleted. The 55% boundaries should be drawn

. approximately as depicted on Figure 5.

10. Principal investigator; date.
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